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(54) INPUT DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
touchless panel to make character input easy, with high 
resolution. 

SOLUTION: This input device is constituted of a 
substrate 20, plural lower electrodes 21a, 21b, 21c, 21d 
arranged on the substrate 20, a pyroelectric thin film 22 
arranged on and in contact with upper parts of the plural 
lower electrodes and plural upper electrodes 23a, 23b, 
23c, 23d arranged on the pyroelectric thin film 22. Thin 
films with lead-based perovskite structure such as a 
PLZT film, a PZT film, a PLT film, a PT film, a PCZT film 
are suitable as the pyroelectric thin film 22. A transparent 
input device can be constituted by forming the substrate 
20 as a transparent substrate such as a glass substrate 
and constituting each of the lower electrodes 21a, 21b, 21c, 21d and the upper electrodes 
23a, 23b, 23c, 23d of transparent electrodes. Metal oxide films, etc., such as an ITO film are 
suitable as the transparent electrodes. 
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(54) [mmoimi MjmnRxf^omsm 



(57) im: 

[%mm] mm20b. :icom.2o±i,zWM^ti 

tim(.(^TU9M2 la. 21b, 21c, 21di:, 

22 1. M.mm2 2±iz^s.^ixtzmm(^±umm2 

3a, 23b, 23c, 2 3 d i::<i'^«BS:$^lTOl.. 

MMmm22tixi±, PLzm. pzm ] pl 
mmmmti^imx'$>^. mm o ^^^'yxmmmcom 

TgP««i21a, 2 1b, 2 1c, 2 Id 
m/±m&23a, 23b. 23c, 23d|-, iix 

zbi}^^m:hh,mm'mtbxii, itom^^^ 



(a) 



te) 



21a 



21 tf 





^23C 



20IW 
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mmi] mm. 

-m^^mh h^t mwtth mM. i w^(r)X 
mm. 

imm) mmmma. Pb^ Lai (z 
r^Tii _ ^ ) OsX-hh^kimbtimmi 

t ti mm 1 7^54 cot, ^-fixt^ 1 mm<n}jim^. 

; t mmttmim i nm5<7)\,^-fiii3-imim<o 
mmi ] mmmT^vMiim i jbmmA cot 

mijbm<7)\' ^-fhp 1 mim<oxmm, 

fr£ii«5i)«±c, w^<j^i.%%mmmhJMb-h- 
htci, b ^m.b^hx-hmwnm.-m, 
m^m 1 ME/y^ • Y)vm:'m^xm:fhiM 

hzb t:mbthmm8m0)X:nm^comij 
ft. 

mm^^^'oyxA^ hmmmmbmmmmx\ 
m-h^j:mbi:mi.zmi. mw^mm^?^ 

•fyTb. 

Wimmmmznixmmi:'i7^\ mmmmmi- 
m\:tixT'/rbt-(>^j:^zbimib-thmm9 

[0001] 



[0002] 

-HrD-fe>y-9-. a^is, mk^j:b'm^mmK 

:fimmi>zii^ m'^y-yi'^<^->^*m^'''=>tix^^^, mm 

t:'^y'^^^j:bX'nSithzbi,zi'>x . ^mmm 

'I xyu^ ±m^(r>mt:mx'mii>mrc\ 
)::x-i"^mminm. mmmzm^^iamib^^ 

r^yh^m^M. ^w^mm.mz^m^ix. 

[0003]:? ';'h'-^^)V<n-mS.b LT«4, ffifii^, 

;W4, ^St^-fi^t, ±^S«g8 2i:T^Sl:fii84 
St/±T«ffiSm'<-9-8 3X'im.^ixX\,^h . ±§5 
lll8 2^t^^y8 1T'ffti:, ±SI5«ffi8 2iTSP 
«@8 4 LT , fitiili^^'S-ft-r^ r^i6<jl[S*^lil2 

^ix. n'^mmf^x-)}^tih. mst,zmm}im.i> 
s2bT^mmsAifmmttx'f^^^)v^:m'mff 

m^mR±mm:±mms 2 bTmm84i:M]^ 

^"^tzmm^bx^^i,. zmm^i'-y^^-<^-i\^ 

mw.^ixtzm^^smmzmim$^j:^'^x^^j:T 

\'^X:^.i^lXi^l. 

[0004] ^m^S^i^ •/i^yU-MZi5'^^X 

ii. Jg^. ayha-ylzy-y/UX-^m^htz^ym 
*\ ^'v'f-^y^i.zmtilb. JI^'<y^J±^'yf-by 
^\iz^m^i-hzbi,z-^£h. zmm^^zxhm 

Amtit^oyhu-yt,m^-^l. 3y^o-7{i# 

mizmimitwmm^. ttz. ^■ma.^i'yi- 
( 0 0 0 5 1 ftis, mnm,^ 7 t^n!i-&.im%ms. 

tlX\^h. m--ni^9 •y'^i^^-Mt. HPfCS^-ri^ 
=5:. ^^-mLEDQla, 91b, -Qlk. 91 1 ; 
93a, 93b, •••93ei:7^-bh9y>'X:J' (PT 
r) 92a, 9 2b, 92k. 921; 94a, 9 
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4b. ■■■9 4e^>(>^^h^-tyVt:mifzmnntii 

V^tJi, #^'h«|t'-ASr5^t-I.LED9 1 a, 9 1 
b, --gik, 91 I ;93a. 93b, -936^^ 
0#5'H|t'-A^gttl>:ti60PTr 9 2 a, 9 2 b, 
-, 9 2k, 92 1 -,94 3, 94b. •••9 4eA«^ 

fll.|Si?[-Sfc--Mi1i3t<7)P T r \,zx-)\ ^iiX Ito 
[0006] 

[ 0 0 0 7 ] t , mmm^^ v f-A-;^«;PiSltm 

[ 0 0 0 8 ] sg(: . wmm^9 v f■A•:t^;^st/^f? 

[0009] Jt^S^^O:? •y^>'N°;^;l/r(ifiS«j 
(0010] 

:^wMi,zi:t,xmmii, m^t. :icom±.m 
^tLfzMMmmk. zmMmm.mm^h.mm 

mmh. n'&mmznf--yyzfix\-^h. 
[00 11] ^msumtti, rnvrn'^.^ht^n^y. 
^lu^-imLLxm^z^mmm^ih. i<nh^ 
if^mmwcm i-xmvzwmmmixhmcr: 

[ 0 0 1 2 ] «!^T. mmmim<r>m'mbm^ 

<r>T^nmbx-^Lfzimb Lxm\i, mnmi^zx 

im&'fhzbifimm. zot^ib. immiif yf- 
ux) ff)xmmmm-&zbm^x'hh. 



b^^oZbX'hl, ^-yX. mXM^^tiHz^oZb 

mm. zcofzib. ic^mmzm. ■X'^^m 

W'y^f^A-)vc^i:o^z, mt. ^'iimi-i^t-m 

mzii, 9Mfi^-y<r>^X-Ml^mX'hl. 

[0013] mmsiiifc Lti±, mm. ra^^'^DT';^ 
:f}^ hmm<7)MMmm^mti>zbmmx-hi', is 

ti'.T^-fl:-ri.A^'A*2 5 0-4 5 O'Cth^. tm 

mmi2 5 0-40 om&cox'hi'iiK mnmb ix 
mx&i. hmmmmmmb ix 

Pb«Lai-K(ZryTi,_y) EOg^A^ 
mmmXh^.mz. La4/Ti6 5/Zr3 5fc 
La7/Ti 6 5/Zr3 5(J5MjSOPb^ La, _ ^ 
( Z r y T 1 1 - 3, ) O3 MMmti^iz^<miX 

[00 14] i-t- *^B«iOA:^3^SKfcv^T. mi 

mMm^-tizbi}^mxhi. mm, mm^. 

(>^j:mmmmx'm&ttn£^^ ^ , 

[ 0 0 1 5 ] Ht, mm(r>j3%mm i jbrn^oT 

mtm. mi>z2<!K7i^mxmmi}mmh, 
[0016] :i?:m(oxmmm3kmii , ( -< ) i 
m±i>zw.m<^T^'mm^-fhxmb . ( o ) rmm 
m±mzYiu- y)v&m\^xMmmmmmthT 
nb. (A) zmMm^±(,zmw<o±m^mmm- 

hxnb¥^-^j:hZ.b mWib-i-h. 

[ 0 0 1 7 ] >i;t\ ■ ifiimm^^ximthx 
htzb*miu\ 

[ 0 0 1 8 ] ^ LT , Z.cn^^^V2^Xij^ Vm^mt 

mmct^xmi. (a) awfc-ri.is^^'^DT'x;!? 

m^m-mi.'0'>^'^(^±mMm--^j:^^mb. g 

^mTmi-^tsmbimiznML. mmmmm 
ixT-yvb. z<nmm^i,znLx^mtfs 
mnm^-w\t-ftxT'^rbi)^h^j:hzbm 
tL^\ Am^iizmmmmm^ixti-^hmii 
mim-^)V'f-i^~f 4 y^^'mim^iiii. 450-5 
0 ox:msi<7im(7mmx'mm(mmmimm 

[0019] 
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mimTmm'S:mmLxmt^^iycr>x'hh. tfi 

mt^^-kt ilt V ^ I, ; t HmX'h I , 

[ 0 0 2 0 ] la 1 ( c ) t^t J; 1> tw, *l&Bgco«SSco 

i2s$ixfcaic«oTgp«si2 lb, 2 1 c . mmT 
3mm2 lb, 21c <,zmix^(n±mzmm$iitzM 
mm2k. mmm2 2±izmm^ixtzm<r>±m 

m®2 3b, 23cbi}'(:>mmtix\-^h, mz. « 

(^±U'9&2 3b, 23c <^±lZii. -y i^'^-i^ g y 

m25m&^hx\^h, m(OTBmmii. mi 

(a) iZ^tXoiZ^ mi(0rmM21 a, ^2C0T 
gp«ffi2 1 b, |g3<OTgg«ffi2 1 c . mm4(7)T^ 

nM2 1 diimthXoiz, m^(mmz/-<i^-=.y 
y^tix^^i, ^siioismst. m (b) tc^-ri 

at. mi<^±U9M23<i. ^2<7)±gS«Si2 3b. 
^3cD±g|imS2 3 c , Sl^ll4cO±gR«ffi2 3 dSrlf 

mi ih) (OA-Aifrnz^-otiM^m-^, mi ic) 
X'ht. 

[0021] :^wMmmmmi>zmx-)jmw:izii\,^ 

Xii. T3mm2 la, 21b, 21c, 21 d&X/± 
g5«®23a, 23b, 23c. 23d!^ff§lil00 
nm-2 0 0nmSS*W4LV\ tfz, MMmm22 
<0i?Sli3 0 0nm-l/tmSS>bW* U\ 
mz. mmSM2 2<7)JI$li:3 0 0nm~5 0 0nmg 

[ 0 0 2 2 ] mi test ± 3 tc. mmmm2 2 srsmco 

±gPllg2 3a, 2 3b, 23c, 2 3di:^^cOTg5 
l;ffi2 1a, 2 1b, 2 1c, 2 1 d bX'WiA.tmmb 

IX nm. M%%mzi.ioAfSim(r)^. imm) i 
mt izti3<^mii!,i,%'>x. mm(o±umm 2 3 

a. 2 3b, 23 c, 2 3 d , RVm^OTS^mffi 2 1 
a, 2 1b. 2 1c, 2 1 dco-e^l-fixi:, C:ix^>c7)9[- 

m mm) ^maLfc::bi,zxhmm<^^^. « 
uiimzi:hms.mi<iimA<mmm^L, 

^rfg^ts ^ b tfi&m . zcoxoiiZLx. :^mm 

mmmizxrm. mm i^-y^ux) <^xi}mw. 

m^thzbt^siw^h^, 

[ 0 0 2 3 ] 0 1 \.zmi^%wymmmizmKt 

mmizm^-^mMmmb txa, ssj^^^nrx^t?^ m 

ji<?5^ll?^)iT'i>I.PLZT (Pb, La, - ^ (Zr 
, T i , _ 3, ) O3 ) mm^t^'hl', ^iZ^ La4 
/T i 6 5/Z r 3 5 L a 7/T i 6 5/Z r 3 5CD 



[ 0 0 2 4 ] StC, 0 1 fcSrt*li0BcOll«fi<?)}gS{:^ 

I.A:ftgSCi3V^T. S^2 0$r^««fcL. TSUm 
Si21a, 21b, 21c, 2 1 dS.t>'±aimffi2 3 
a, 23b, 23c, 23d^, ^tL^tim^l^mip(i> 

m^th z b i)^m.'hi> .muf.m^2ot:./fy 
xmj>nyrA T ( A 1 2 03 ) mmmm&b 

L, Tgf!«®2 la, 21b, 21c, 21 
m®23a, 23b, 23c. 23Ai^mmmi?(> 

^j:m^!mmmmfiim\\ ^mmb Lx\m 

( iTo) ^mmx'hi>. wiciTOAs, wm. 
mm<mmi>zi>9.tix\'^h<r)xis-t iw 

[0025] :5rfc. •v^V'X.'-i^^Mzi-limiji 
»^bm, m^20 bLXli, S/(J3y (Si) 

^^fl^ ( s i c) mmco^imsi. &± ( p 
t) . ^'y^fxry (w) , ^9y (Ti ) , ^yrf-' 
y {Mo)m(nmm±9,mi. ^^mT)i'i-'^M, 
( A 1 ) ^(7)ffiiiL^i^.is«*^'fiifflai5t5S. miz. m 

mzt^'^^^timiifMI. TSPm®2 la, 2 1b, 2 
. Ic, 21 day±S5m®2 3a, 2 3b, 2 3c, 2 

^mcO'y'J^^ ]i (PtSi2,WSi2,TiS 
la , MoSij g4i-^«i;ifL^>(?)x!J-t-< l^Srffl 

'Ai,z. m2m'msi^«^Lx, immm&<m 
w.z^hx-mwrmmym:wmh. z.z.x\t. 0 

3(d) tcS-fi^^. W^2'^bV-X-Myxm^, T 
g|itt@21a. 21b, 21c, 21di:LTITO 
mS»li2 2 i: tT P L ZTJi. ±g?«fii2 3 a . 
23b. 23c. 23dhLi:. ITOm, >-^-ry'<-- 
'ynymSblX. i/'Jnyit^fcM (S i O2 ) m 
\>^imi!i,z-y\,^XWmt^ (ffit, c:fx^>{i-fi!!-CS> 
I? , {tlcoMmz'0\,^X t , |5l«l=5r^^A^'jifflT^ ^Zb 

[0 0 26] (^) t-f, S2 (a) (ZS^fi^fc. # 
5X^^2 0 SrfflStS. f LT, ::(7)^'5XSM2 0 
±t. 112 (b) t5p-tJ:3tZ. mi^JlK«*»'i^ 
I.TgKmffiWff2 1 i: LT I TOmtmt^. I TO 

Mi. mmm. xf^ y^'jym. it^mmm 
m (cvDft) ^x'WM-nnm^\ isv^ii, ^y^-^ 

A ( I n ) ( S n ) cT^-^^^K^SHM+t-KiEtt 

mm, Emx/ui>>jyvmx'mm^m, ■<y 
'j^A ( I n ) j:^ ( s n ) co-k^^ . ^<r>mmmm 
tx , I Tomm&ti't^i^m^^x'hh . 

[0027] (o)<J:t::, ITO]12lcO±t7*hl/ 
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;c07* hl^yxh-''«:?-V$r?X:7i: LXfflVV IT 

0112 1 s-RiEtt'f Ji-yx-y ^y^^ ( R i E ) wrcm^ 
mmm. 112 (c) tc^-tiot. t^wsi^i^ 

( I TOU) 2 1 tm&m^Vins~-vy%ix. T 

[0028] (^N) -?-LT, 112 <d) t^-ti^C. 
TWm 2 1 c 0±gRtC3i«»W 22fcLTPLZTJi 
5:l|«-ri>. PLZT)i2 2(i, V^fc(9>l. rV;W • y)V 

Pl^Pb (CH3 COO) 2 , i^^l^nr^'^A-n-r 

a;j?Jf-if^ KZr (OC3 H7 ) 4 , ^^'y-f yrn*r 

df-t^ h'Ti [ (CH3 ) 2 CHO] 4 iwm-h, -?■ 

LT, B^i?^E*ftitl!)«*L. NH3 ^X-^ii^^J 

~)VX-WikLr)V:i^=y hMEL. fti!!ig<7)l^ti!-(tS8P 

bO(^»^jjfp$ijti.isiiriE«t?gi:-ri,, ^m. r 
;ua . 5 y ^' yx h ^ >- H $:iS|tiil#:^^i;:^iB 

LPLZTfflg#:^?5Efc-ri.. PT«)iai;PLZTl 
i±*7XS«2 OiWkmiSft^l* ( C SDffi) 
|,f -f -y ty/MSSr^Ojitifctwi Oje^-fl.. C 
SDftfcLt. fifiJitf, t;W3^->H • T;W3-;W)g?R 

S-ti:7l-S^±t'/gT LXm-r 2. t- yg^T-i ftv \ pij 
i.{±", ^l#±(f2Sl Ocm/:iJ-i?)T-< ■yfy/ffitj; 

)f?4 0nm<^PTa)i*JJtfl[aj*l,. PLZT® 
lil I5l03-h<!|iaf IS$if)^*^6 0 nmcOiiliA'ttSHi 
PTaJltc-pviTn-bSOaSr^OjiL-. Bf^co 
W?$r#^c^>, PLZTSt-Jl^Ta-hMffltr 
'"xy^'>>— f -(y^&j t^l., - 
^v^PTaJffciSv-.PLZTS&SSt^OiSLT 

A y^ffij St:. Sm*tJ3V^T. 4 5 0- 

5 0 0°Ct', 2^^<rmmk'^m.. PLZTM2 2 

6 0 0°aXtt-, 2^^cr)l^«!ia^^tX.(f. PLZTM 
22*^ma5l^l.. =Srfc. Sil->PZTali:fi^^PLZ 

[0029] (:^) iXt. PLZTffi2 2cO±lC7=f h 
U-i^'^t-hSrAfya-hL, C<07* ^^i/'X^•S:7^■ 
h'Jy^^77^-!£S:ffl^•>Ty■?^'--y^^i-|,. 



P LZTM2 2 ^ R I Eat-iitRWtcx.y^yi?'B*t 
I., fcom, 7*hUi''Xt-^^il|Slt*Hf, 03 
( a ) 3 ^fe1t»)S2 2*W^cOJg«(CA':? 

-:iyir§tL|.. 

[0030] (*) -e<7)f*, 03 (b) tcs^-fiat;, 

«m»M2 2±(-|^2^SiS^t)S*^t>5:l)±gf!m®ltf4 
2 3hL-C ITOM?:«Wtl.. ITOIi2 3ii, 

wm. T^n-j^^ivm. 'kmmmm^ (cvd 

^ ( I n - S n ) $r . -eofSK^MSLT . I T0m2 
3^mLTtAV\ 

[00311 (^)J^tC, IT0M2 3(0±{C7+h-U 
i^'XhSrXeya-hL. C:c075t- hwyxhSr7^ h 

'jy^^77^-&^fflv^T>''«^'--y7'-ri.. -?-lt, 

r^7)7 5r^^>'*X^^■?:?-y$:•7X:7i:LTfflv^, IT 
0Ji2 3 R I E-^f -StRflUtCx -y ^y^^B^ti. . 
(Om, 7^- M'i/'XMiSrilJlSttixJf, 03 (c ) tCS^ 
tiotc. ±gKm®W42 37!pmcOffm::'''<^'--y 

±^mi62 3 c //Jj^Bfe^tl^ . 
[00 32] (b) ±SP«ffi2 3c<0±fc. CV 
D■^&fflV^T . >-U 3 y^-ftM ( S i O2 ) ^imt 

h. ^m. it^mmmmm (cmp) mmzio, ¥ 

m-tixff. 03 (d) t^-fio^r^cA-yvA;- 

3 y^2 smM^iitz^^mms&mmmiK 

[0033] ±E<7) j: 3 *l|BBO|ytOJg®tf«l. 

PLZTISM2 2S:, V/U • y.)U&5rfflv>|,ifc(c j: 
0. ffiiST'Jg^-Cl=?.. !Rf(c. v/l/f^i^-T-fy^^SSr 
^ffl-ri.ifclCj;'). PLZTfiM2 2$:5 0 0riilT 

x-m&'^mThi,, zcofzib. mm2o. Tumm2 1 

a, 21b, 21c. 21 dat/±g5«^2 3a, 2 3 

b, 23c. 2 3<immcr>mmm&mi:i.m 

[0034] ( m^mm<o^m ) ^mmmm 
m<r)mmz x ^ teiss l^^ ; f^^s^co-is&^-tiSi 

[0035] mm. n^^'^uy'x^^ vm^(r>mM 

KfcLTlS. ±E<7)PLZTJ-WC, PZT : Pb (Z 
r^^Tii _^)03, PLT:Pb^La,-xTi 
O3, PTtPbTiOg, PCZT:Pb^Ca 

1-^ (zr,Ti,_,)03 mmm^ms^mt: 
[ 0 0 3 6 ] 04ji, ^wm^mmmm i ^mm 
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m^l ■ 8-2. 0x10-8 (C • cm- 2 . 

( 0 0 3 7 ] a 5 {i. ^^mco^mmmcomi^m 
t LTco, p LTK 1 3 mmw'^b ixm^t:^<k<7> 

[ 0 0 3 8 J 06 mmmmmmm3mm 

6. 0X10- 8 (C • cm- 2 . K- 1 ) gSO^l^ 

[ 0 0 3 9 1 ® 7 li, :i^%mmmmmcommm 
t LTco. pczTiii smmmt um^TtJ®^ 
<!^xmm(r)-^mmx'h i. . 

[0 04 0] i^i, ll^=fcV^T(i. 4<iO±gf««i2 
3a. 23b, 23c, 2 3 d 1 4^7851112 1 
a, 2 1b. 2 1c, 2 1 d5r^RL:t*\ :^%mcO±3 

itt'sjmx'hi, fiD*>. -?h'j:^x</i^<^i,zimf?> 
-m<r>±Mn&. Mmmtn^wMX'\^9-<zf\,m 

fi£L, ffimcOf^-t;P5-t'-/ hURr/y-mX'y 
yrJ^7-?'tXiii^lXolZLXhi)'th^£\,\ Z<0^ 

iftcs^ h 7 y x,x mnx . '<rxm'\mzm?f^iiit 

XolzmiXhi'tm^\ 

[004 1] ^(oxoiz^ ^miizzx-mmixx^ 
•^j:^-^m^->j:mmmmmi:^ti.itiimx-hi>. m-y 
X. :^mmwmmii±m'mmip(>^'^m¥m 
mmmzmmf^^9}^i,zi oxco;^m>(>h.:^ i> 
cnxhi, 

[004 2] 

m) mtathu^x'h^tiib. ^ ■yi-/'<^Mz^mr 

[0043] *l|B30A:^)gSCJ:fi.tt\ m^^Bf 

-yco^xiammx'hirziit). mmmM-x. m 
[00441 ^m<^Kmn<m&nm\.zim. v 

• f)\^mmthZ i: t i •) 5 0 O-mTX'fkWj: 



n^wj:Xfim.im&-^mx'ht, 
mmmmmm 

[0 1 ] n 1 ( a ) (i, ^mmmmmizi^ix^ 
mm<^T^mimmm. mi (b) z<^x^ 
m<7)±mmm-i>M.fz±mm. mi (c > «, 01 

( b ) <r,A-Mji^l,zi&'>tMmX$)i>, 

m2]if:mmmmm^zmxmmmm.m 

^mmt^tzMmmmmx'h^ (-ecoi ) . 

im3]^%mcommmmmixf]mmcowiJM 
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